INTRODUCTION
The purpose of this paper is to formulate the theory for detecting partitioned signals by cross-spectrum analysis. Partitioned detectors have been studied in some detail for detecting signals in nonGaussian noise (1) . The partitioned detector is distribution-free by virtue of estimating a set of quantiles from the unknown noise distribution. They have been shown to be robust and simple to implement (2) .
Most of the work on partitioned detectors has assumed independent and identically distributed (i.i.d.) noise samples. be assume that the quantiles and related functions from each channel of sri array are obtained from i.i,d, samples, so that the nonlinearities are memoryless.
The data is first passed through the nonlinearities and then each channel of the array is discrete Fourier transformed and multiplied by complex weights. The cross-spectrum for each'frequency component is obtained by the direct segment method of spectrum analysis (3) . Githin each segment, the data is assumed dependent and appropriate correlation functions US. Government work not protected by U.S copyright.
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are defined, however, subsequent processing of segments are assumed to be independent. This assumption is necessary to assure consistency in the performance measure. We also assume that the noise in each channel is independent from all other channels for all time delays. An example is given assuming independent but non-Gaussian noise samples. The results indicate the possibility of performance improvement in non-Gaussian noise by partitioned arrays compared to arrays designed assuming Gaussian noise.
Other approaches, which employ nonlinearities to improve performance in non-Gaussian noise, were confined to the time domain (+, 5 and 6). In fluctuating ambient noise fields, the optimum processor was shown to be nonlinear (7) . It was concluded, iri reference (8) , that deep sea ambient noise was in some cases nonGaussian and non-stationary for time periods as short as a few minutes. In addition, biological noise was found to be non-Gaussian (8) . A recent experiment (as discussed in reference (9) ) with a high gain acoustic array reported that the noise was non-stationary at the output of extremely narrow beams for periods greater than 15 seconds, Shipping noise has also been reported to be non-Gaussian (10) . Measurements of underwater ambient noise beneath sea ice, in a frequency band from 12.5 Hz, to 6.L-MHz., were found to be impulsive and highly non-Gaussian (11 
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For pO, equation (6) is multiplied by a factor of 2. We shall ignore the factor of 2 when expressing the variance since the performance measure will ultimately be a ratio and therefore, the factor of 2 will.
cancel out.
IV. RESULTS
We will define a signal-to-noise ratio parameter, assuming the conditions already discussed hold, for sufficiently large N0
as:
The normal procedure to obtain the asymptotic relative efficiency ARE would be to expand the mean with respect to S(p) and then form a ratio of d's for two different receivers, and then let S(p)-0.
However, since we have already assumed the signal to be weak, in our derivation equation (7) can be used directly with an equivalent result. and the noise is Gaussian, then the result reduces to the classical optimum filter. Equation (7) reduces to
If we let d,. represent an array designed assuming Gaussian noise, the ARE can be defined as, AREm,G=(N(p)/fj(p))S ()2(b)2 (9) where <c is the underlying noise variance and N(p) represents the corresponding normalized auto-spectral density.
To simplify matters further, let the sampling rate be such that the noise samples are independent, then the ARE re- 
